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%URQúLDO DVWÕP WHGDYLVLQGH VRQ �� \ÕOGÕU
NXOODQÕODQ LQKDOH NRUWLNRVWHURLGOHU �.6�
VD\HVLQGH DVWÕP VHPSWRPODUÕQÕQ HWNLQ YH
PLQLPDO \DQ HWNL LQVLGDQVÕ LOH NRQWURO DOWÕQD
DOÕQDELOPHVL P�PN�Q RODELOPLúWLU���� %XQXQOD
ELUOLNWH \HQL SL\DVD\D V�U�OHQ HVNL\H J|UH oRN
GDKD J�oO� LQKDOH .6 SUHSDUDWODUÕ \DNÕQ

]DPDQD NDGDU �]HULQGH oRN ID]OD GXUXOPD\DQ
VLVWHPLN \DQ HWNLOHU NRQXVXQX J�QGHPH
JHWLUPLúWLU� øQKDOH .6 SUHSDUDWODUÕQÕQ QH VÕNOÕNOD
VLVWHPLN \DQ HWNLOHUH \RO DoWÕ÷Õ VRUXVX DVWÕPOÕ
KDVWDODUÕQ DUD DUD GD ROVD ]RUXQOX RODUDN
VLVWHPLN .6 NXOODQÕ\RU ROPDODUÕ QHGHQL\OH NHVLQ
RODUDN ELOLQPHPHNWHGLU�
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$PDo� %X oDOÕúPDPÕ]GD� DVWÕPOÕ KDVWDODUGD X]XQ V�UHOL G�ú�N GR] LQKDOH NRUWLNRVWHURLG
�.6� NXOODQÕPÕQÕQ� J|] LoL EDVÕQFÕ YH DoÕN DoÕOÕ JODXNRP �]HULQH HWNLVLQL DUDúWÕUGÕN�
0DWHU\DO YH 0HWRG� dDOÕúPD\D � \ÕOGDQ ID]OD YH J�QGH ���� PFJ�J�Q¶GHQ D] GR]GD
LQKDOH .6 NXOODQDQ YH GL÷HU .6 IRUPODUÕQÕ KLo NXOODQPDPÕú �� DVWÕPOÕ KDVWD DOÕQGÕ� +DVWD
YH \DúoD EHQ]HU NRQWURO JUXSODUÕQÕQ �Q ��� GHWD\OÕ J|] PXD\HQHOHUL YH J|] LoL EDVÕQFÕ
|Oo�POHUL J|] X]PDQÕ WDUDIÕQGDQ \DSÕOGÕ� (OGH HGLOHQ EXOJXODU JUXSODU LoLQGH� JUXSODU
DUDVÕQGD YH VD÷ YH VRO J|]OHUGH D\UÕ D\UÕ NDUúÕODúWÕUÕOGÕ�
%XOJXODU� 2UWDODPD J|] LoL EDVÕQFÕQGD KDVWD JUXEX �VD÷ J|]  ����±���� VRO J|]
 ����±��� PP+J� YH NRQWURO JUXEX �VD÷ J|]  ����±���� VRO J|]  ����±��� PP+J�
DUDVÕQGD IDUN VDSWDQPDGÕ �S!������ %XQXQOD ELUOLNWH� KDVWD JUXEXQGD G|UW KDVWDGD
������� J|] LoL EDVÕQFÕ� �� PP+J¶QLQ �]HULQGH LGL YH DoÕN DoÕOÕ JODXNRP \RNWX� .RQWURO
JUXEXQGD \�NVHN J|] LoL EDVÕQFÕ VDSWDQPDGÕ �S�������
6RQXo� 8]XQ V�UHOL G�ú�N GR] LQKDOH .6 NXOODQÕPÕQÕQ� J|] LoL EDVÕQFÕQGD JHQHO RODUDN
EHOLUJLQ \�NVHOPH\H \RO DoPDPDVÕQD UD÷PHQ� .6 NXOODQÕPÕQD NDUúÕ KDVVDV ELU DVWÕPOÕ
KDVWD DOW JUXEXQGD DoÕN DoÕOÕ JODXNRPD VHEHEL\HW YHUPHGHQ \�NVHN J|] LoL EDVÕQFÕQD
QHGHQ ROGX÷XQX VDSWDGÕN� %X WLS KDVWDODUÕQ |QFHGHQ VDSWDQDELOPHOHUL YH HUNHQ WHGDYL
DOWÕQD DOÕQDELOPHOHUL LoLQ� EHOOL DUDOÕNODUOD J|] PXD\HQHVLQGHQ JHoLULOPHOHUL YH PRQLW|UL]H
HGLOPHOHUL JHUHNWL÷LQL G�ú�Q�\RUX]�

$QDKWDU NHOLPHOHU� $VWÕP� JODXNRP� J|] LoL EDVÕQFÕ

'RHV LQKDOHG FRUWLFRVWHURLG XVH LQ DVWKPD OHDG WR RFXODU K\SHUWHQVLRQ RU

RSHQ�DQJOH JODXFRPD"

2EMHFWLYH� ,Q RXU VWXG\� ZH DLPHG WR HYDOXDWH WKH HIIHFW RI ORQJWHUP ORZGRVH XVH RI
LQKDOHG FRUWLFRVWHURLGV �&6� RQ RFXODU K\SHUWHQVLRQ DQG RSHQ�DQJOH JODXFRPD�
0DWHULDO DQG 0HWKRGV� 7KH VWXG\ LQFOXGHG �� SDWLHQWV ZLWK DVWKPD XVLQJ LQKDOHG &6
LQ D GRVH OHVV WKDQ ����PFJ�GD\ IRU ORQJHU WKDQ � \HDUV ZKR QHYHU XWLOLVHG RWKHU IRUPV
RI &6� 'HWDLOHG H\H H[DPLQDWLRQ DQG PHDVXUHPHQW RI LQWUD�RFXODU SUHVVXUH RI WKH
SDWLHQWV DQG DJH PDWFKHG FRQWURO JURXS �Q ��� ZHUH SHUIRUPHG E\ DQ RSKWDOPRORJLVW�
)LQGLQJV REWDLQHG ZHUH HYDOXDWHG E\ FRPSDULQJ ZLWKLQ WKH VDPH JURXS DQG EHWZHHQ
WKH JURXSV VHSDUDWHO\ IRU ULJKW DQG OHIW H\HV�
5HVXOWV� 5HJDUGLQJ WKH PHDQ LQWUD�RFXODU SUHVVXUH� WKHUH ZDV QRW DQ\ VWDWLVWLFDOO\
VLJQLILFDQW GLIIHUHQFH �S!������ EHWZHHQ SDWLHQWV �ULJKW H\H ����±���� OHIW
H\H ����±��� PP+J� DQG FRQWURO JURXS �ULJKW H\H ����±���� OHIW H\H ����±���
PP+J�� +RZHYHU� LQ IRXU DVWKPDWLF SDWLHQWV �������� LQWUD�RFXODU SUHVVXUH ZDV KLJKHU
WKDQ �� PP+J ZLWKRXW RSHQ�DQJOH JODXFRPD� +LJK LQWUD�RFXODU SUHVVXUH ZDV QRW
GHWHFWHG LQ WKH FRQWURO JURXS �S�������
&RQFOXVLRQV� $OWKRXJK ORQJWHUP ORZ GRVH XVH RI LQKDOHG &6 GRHV QRW OHDG WR DQ
LQFUHDVH LQ PHDQ LQWUD�RFXODU SUHVVXUH LQ JHQHUDO� LW OHDGV WR RFXODU K\SHUWHQVLRQ
ZLWKRXW FDXVLQJ RSHQ�DQJOH JODXFRPD LQ D VXEJURXS RI DVWKPDWLF SDWLHQWV VHQVLWLYH WR
&6 XVH� 7R GLDJQRVH DQG WUHDW VXFK SDWLHQWV HDUO\� ZH WKLQN WKDW WKH\ VKRXOG XQGHUJR
H\H H[DPLQDWLRQV DQG EH PRQLWRUHG DW FHUWDLQ LQWHUYDOV�

.H\ ZRUGV� $VWKPD� JODXFRPD� LQWUD�RFXODU SUHVVXUH
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$VWÕPGD LQKDOH NRUWLNRVWHURLG NXOODQÕPÕ J|] LoL EDVÕQFÕQGD \�NVHOPH\H YH\D DoÕN DoÕOÕ JODXNRPD \RO DoDU PÕ" 
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øQKDOH .6 SUHSDUDWODUÕQÕQ \DúOÕODUGD RVWHRSRUR]�
KDVVDV NLúLOHUGH KLSRWDODPR�SLWXLWHU�DGUHQDO
DNVÕQ EDVNÕODQPDVÕ� SRVWHULRU VXENDSVXOHU
NDWDUDNW ROXúXPX YH oRFXNODUGD E�\�PHQLQ
JHFLNPHVL JLEL NRPSOLNDV\RQODUÕQÕQ ROGX÷X
ELOLQPHNWHGLU���� 8]XQ V�UHOL VLVWHPLN .6
NXOODQÕPÕQGD VÕNoD RUWD\D oÕNDQ J|] LoL
EDVÕQFÕQGD DUWÕú YH\D DoÕN DoÕOÕ JODXNRP
SDWRORMLOHULQLQ LQKDOH .6 NXOODQDQ KDVWDODUGD QH
VÕNOÕNOD J|U�OG�÷�Q� DUDúWÕUDQ oRN D] VD\ÕGD
oDOÕúPD PHYFXWWXU����

.OLQLN oDOÕúPDPÕ]GD VLVWHPLN .6 NXOODQÕP
|\N�V� ROPD\DQ YH � \ÕOGDQ X]XQ V�UHGLU
G�ú�N GR] LQKDOH .6¶OHUOH WHGDYL J|UHQ DVWÕPOÕ
KDVWDODUGDNL J|] LoL EDVÕQFÕ YH DoÕN DoÕOÕ
JODXNRP LQVLGDQVÕQÕ NRQWURO JUXEX\OD
NDUúÕODúWÕUDUDN EX SDWRORMLOHUOH VDGHFH LQKDOH .6
NXOODQÕPÕ DUDVÕQGD LOLúNL ROXS ROPDGÕ÷ÕQÕ
DUDúWÕUGÕN�
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dDOÕúPD\D øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVL
7XUJXW g]DO 7ÕS 0HUNH]L $UDúWÕUPD +DVWDQHVL
*|÷�V +DVWDOÕNODUÕ 3ROLNOLQL÷LQH $UDOÕN ���� ±
0DUW ���� WDULKOHUL DUDVÕQGD DUGÕúÕN RODUDN
EDúYXUDQ WRSODP �� KDILI DVWÕPOÕ KDVWD GDKLO
HGLOGL� +DVWDODUÕQ WDPDPÕ ���� PFJ�J�Q¶GHQ
G�ú�N GR] LQKDOH .6¶\L � \ÕOGDQ X]XQ V�UHGLU
NXOODQÕ\RUGX� $\UÕFD� J|] LoL EDVÕQFÕQGD DUWÕú
YH\D DoÕN DoÕOÕ JODXNRPX WHN EDúÕQD RODQ
KDVWDODU� GLDEHWHV PHOOLWXV� VLVWHPLN
KLSHUWDQVL\RQ� J|] WUDYPDVÕ� JHoLULOPLú J|]
DPHOL\DWÕ |\N�V� RODQ DVWÕPOÕ KDVWDODU LOH
KHUKDQJL ELU KDVWDOÕN �DOOHUMLN ULQLW� HJ]DPD�
URPDWL]PD YV�� QHGHQL LOH GDKD |QFH NÕVD YH\D
X]XQ V�UHOL .6 �VLVWHPLN� WRSLNDO YH\D
LQWUDQDVDO� NXOODQDQ KDVWDODU oDOÕúPD\D
DOÕQPDGÕ�
+DVWDODUÕQ GDKD |QFH KLo VLVWHPLN .6
NXOODQPDGÕ÷Õ VRQXFXQD GRV\D YH VD÷OÕN NDUQHVL
ND\ÕWODUÕQGDNL ELOJLOHUGHQ� NLúLVHO YH
DNUDEDODUGDQ DOÕQDQ LODo DQDPQH]OHULQGHQ YH
DNXW DWDN QHGHQL KLo DFLOH EDúYXUPDPÕú
ROPDODUÕ LOH YDUÕOGÕ� +DVWDODUÕQ YH NRQWURO
JUXEXQXQ �Q ��� GHWD\OÕ J|] PXD\HQHOHUL YH
DSODQDV\RQ WRQRPHWUHVL LOH \DSÕODQ J|] LoL

EDVÕQFÕ |Oo�POHUL J|] X]PDQÕ WDUDIÕQGDQ YH D\QÕ
VDDWWH �VDEDK �����¶GH� \DSÕOGÕ� 6D÷ YH VRO J|]
LoL EDVÕQFÕ GH÷HUOHUL LOH J|] PXD\HQH EXOJXODUÕ
D\UÕ D\UÕ ND\GHGLOGL� 'DKD VRQUD LQKDOH .6
NXOODQDQ DVWÕPOÕ KDVWD JUXEXQXQ J|]
PXD\HQHVL VRQXoODUÕ NRQWURO JUXEXQXQ
VRQXoODUÕ LOH NDUúÕODúWÕUÕOGÕ�

6RQXoODU� RUWDODPD ± VWDQGDUG VDSPD �RUW ±
VG� RODUDN YHULOPLúWLU� +HU LNL JUXEXQ RUWDODPD
VD÷ YH VRO J|] LoL EDVÕQoODUÕ |QFH NHQGL
DUDODUÕQGD GDKD VRQUD GD JUXSODU DUDVÕQGD
VWXGHQW�W WHVWL LOH NDUúÕODúWÕUÕOGÕ� <�NVHN J|] LoL
EDVÕQFÕ LQVLGDQVÕ LOH LQKDOH .6 NXOODQÕPÕ
DUDVÕQGDNL LOLúNL )LVKHU¶LQ .HVLQ .L�NDUH WHVWL
X\JXODQDUDN GH÷HUOHQGLULOGL� ����¶WHQ N�o�N 3
GH÷HUOHUL LVWDWLVWLNL RODUDN DQODPOÕ NDEXO HGLOGL�

%8/*8/$5

$VWÕPOÕ KDVWDODUÕQ �. ��� ( ��� \Dú RUWDODPDVÕ
����±���� \ÕO� NRQWURO JUXEXQXQ �. ��� ( ���
\Dú RUWDODPDVÕ LVH ����±���� \ÕO EXOXQGX
�S!������ $VWÕPOÕ KDVWD JUXEX RUWDODPD
���±��� \ÕOGÕU ���±��� PFJ�J�Q GR]XQGD
LQKDOH .6 NXOODQÕ\RUGX� $SODQDV\RQ
WRQRPHWUHVL LOH \DSÕODQ PXD\HQHOHULQ
VRQXFXQGD� DVWÕPOÕ KDVWD JUXEXQXQ RUWDODPD
VD÷ YH VRO J|] LoL EDVÕQoODUÕ VÕUDVÕ\OD ����±���
PP+J YH ����±��� PP+J |Oo�O�UNHQ� EX
GH÷HUOHU NRQWURO JUXEXQXQ RUWDODPD VD÷ YH VRO
J|] LoL EDVÕQFÕ GH÷HUOHUL RODQ ����±��� PP+J
YH ����±��� PP+J GH÷HUOHUL LOH
NDUúÕODúWÕUÕOGÕ÷ÕQGD KHU LNL JUXS DUDVÕQGD YH
JUXSODUÕQ NHQGL LoHULVLQGH VD÷ YH VRO J|]OHU
DUDVÕQGD LVWDWLVWLNL RODUDN ELU IDUN VDSWDQPDGÕ
�7DEOR �� �S!������
%XQXQOD ELUOLNWH \�NVHN J|] LoL EDVÕQFÕ RODUDN
NDEXO HGLOHQ �� PP+J¶QÕQ �]HULQGHNL EDVÕQo
GH÷HUOHULQH DVWÕPOÕ KDVWD JUXEXQGD � KDVWDGD
������� UDVWODQÕUNHQ� NRQWURO JUXEXQGD ��
PP+J¶QLQ �]HULQGH J|] LoL EDVÕQFÕ GH÷HULQH
UDVWODQPDGÕ �S������� 7�P KDVWDODUÕQ YH
NRQWURO JUXEXQXQ \DSÕODQ GHWD\OÕ J|]
PXD\HQHOHULQGH� ED]Õ KDVWDODUGD \�NVHN J|] LoL
EDVÕQFÕ |Oo�OP�ú ROPDVÕQD UD÷PHQ� DoÕN DoÕOÕ
JODXNRP \|Q�QGH ELU EXOJX HOGH HGLOPHGL�

7DEOR �� $VWÕPOÕ KDVWD JUXEX YH NRQWURO JUXEXQXQ J|] LoL EDVÕQoODUÕQÕQ NDUúÕODúWÕUÕOPDVÕ
6D÷ J|] 6RO J|] 3 GH÷HUL

$VWÕPOÕ KDVWDODU �Q ��� ����±��� �PP+J� ����±��� �PP+J� !����
.RQWURO JUXEX �Q ��� ����±��� �PP+J� ����±��� �PP+J� !����
3 GH÷HUL !���� !����
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%D]Õ DVWÕPOÕ KDVWDODUÕQ QDGLUHQ� ED]ÕODUÕQÕQ LVH
VÕNoD DNXW DOHYOHQPHOHU QHGHQL LOH VLVWHPLN .6
NXOODQÕ\RU ROPDODUÕQGDQ GROD\Õ EXJ�QH NDGDU
\DSÕODQ DUDúWÕUPDODUÕQ KLoELULVLQLQ VRQXoODUÕ�
VDGHFH LQKDOH .6 NXOODQÕPÕQD ED÷OÕ VLVWHPLN \DQ
HWNLOHULQ QH RUDQGD RUWD\D oÕNWÕ÷ÕQÕ NHVLQ RODUDN
RUWD\D NR\DPDPÕúWÕU���� .6 LoHUHQ J|] GDPODODUÕ
YH ORV\RQODUÕQ J|] LoL EDVÕQFÕQGD DUWÕúD YH\D
DoÕN DoÕOÕ JODXNRPD \RO DoPDVÕ \D\JÕQ RODUDN
ELOLQHQ \DQ HWNLOHUGLU���� øQKDOH .6 NXOODQÕPÕQD
ED÷OÕ RODUDN GD EHOLUWLOHQ \DQ HWNLOHULQ RUWD\D
oÕNDELOHFH÷L \DNÕQ ]DPDQD NDGDU J|] DUGÕ
HGLOGL÷LQGHQ� EX NRQX �]HULQGH \DSÕOPÕú D]
VD\ÕGD oDOÕúPD PHYFXWWXU����

.6 NXOODQÕPÕQÕQ KDQJL PHNDQL]PDODUOD J|] LoL
EDVÕQFÕQGD DUWÕúD YH\D DoÕN DoÕOÕ JODXNRPD \RO
DoWÕ÷Õ NHVLQ RODUDN ELOLQPHPHNOH EHUDEHU�
WUDEHN�OHU K�FUHOHULQ \�NVHN RUDQGD .6
UHVHSW|UOHUL LoHUPHOHULQGHQ GROD\Õ EX K�FUHOHUH
ED÷ODQDQ .6¶QLQ� ED]Õ DUDúWÕUPDFÕODU WDUDIÕQGDQ
JOLNR]DPLQRJOLNDQODUÕQ PHWDEROL]PDVÕQÕ LQKLEH
HGHUHN� ED]ÕODUÕQD J|UH LVH HNVWUDVHO�OHU
PDWULNV LoHULVLQGHNL NROODMHQ� HODVWLQ YH
ILEURQHNWLQ PLNWDUÕQÕ DUWWÕUDUDN WUDEHN�OHU \DSÕ\Õ
ER]GX÷X YH E|\OHFH DN|] VÕYÕQÕQ DNÕúÕQÕ
HQJHOOHGL÷LQL EHOLUWLOPHNWHGLU����� *DUEH YH
DUNDGDúODUÕQÕQ � \DSWÕ÷Õ oDOÕúPDQÕQ VRQXoODUÕ �
D\GDQ GDKD X]XQ V�UHOL YH ���� PFJ�J�Q¶GHQ
\�NVHN GR]GD LQKDOH .6 NXOODQÕPÕQÕQ \�NVHN
J|] LoL EDVÕQFÕ YH DoÕN DoÕOÕ JODXNRP
LQVLGDQVÕQGD DUWÕúD \RO DoWÕ÷ÕQÕ J|VWHUPLúWLU�
'L÷HU WDUDIWDQ EX NDGDU \�NVHN GR]GD LQKDOH
.6 NXOODQDQ KDVWDODU D\QÕ ]DPDQGD oRN VÕN
RODUDN DNXW DWDN JHoLUHQ RUWD SHUVLVWDQ DVWÕPOÕ
KDVWDODUGÕU YH KDVWD DQDPQH]OHULQGH KLo
VLVWHPLN .6 NXOODQPDGÕNODUÕ EHOLUWLOVH GH EX
ELOJLOHULQ NHVLQ RODUDN J�YHQLOLU NDEXO
HGLOHPH\HFH÷L oDOÕúPDQÕQ \D]DUODUÕ WDUDIÕQGDQ
GD LWLUDI HGLOPLúWLU��

dDOÕúPDPÕ]ÕQ |QFHNL oDOÕúPDODUGDQ HQ |QHPOL
IDUNÕ LVH� oDOÕúPD\D GDKLO HGLOHQ KDVWDODUÕQ GDKD
KRPRMHQ YH VLVWHPLN .6¶\H QLVSHWHQ oRN GDKD
D] LKWL\Do GX\DQ YH EX QHGHQOH GH VLVWHPLN .6
NXOODQPDPD |\N�V� GDKD J�YHQLOLU NDEXO

HGLOHELOHFHN ELU JUXS RODQ KDILI DVWÕPOÕ KDVWDODU
ROPDVÕGÕU� +DVWDODUÕPÕ]ÕQ KHSVL ����
PFJ�J�Q¶GHQ D] LQKDOH .6 NXOODQPDNOD ELUOLNWH�
ED]Õ oDOÕúPDODUGD J|] SDWRORMLOHULQLQ
ROXúXPXQGD GDKD |QHPOL ELU IDNW|U RODUDN
NDEXO HGLOHQ� N�P�ODWLI HWNL NRPSRQHQWLQL GH
J|] |Q�QGH EXOXQGXUDUDN � \ÕOGDQ X]XQ V�UHGLU
LQKDOH .6 NXOODQDQ KDVWDODU VHoLOGL�
%XOJXODUÕPÕ]� JHQHO DQODPGD LQKDOH .6
NXOODQÕPÕQÕQ J|] LoL EDVÕQFÕQGD DUWÕúD \RO
DoPDPDVÕQD UD÷PHQ �S!������ .6 NXOODQÕPÕQD
NDUúÕ KDVVDV ED]Õ KDVWDODUGD NRQWURO JUXEX LOH
NDUúÕODúWÕUÕOGÕ÷ÕQGD DoÕN DoÕOÕ JODXNRPD VHEHS
ROPDNVÕ]ÕQ LVWDWLVWLNL RODUDN DQODPOÕ GHUHFHGH
J|] LoL EDVÕQFÕQÕ \�NVHOWWL÷LQL J|VWHUPLúWLU
�S������� $\UÕFD LQKDOH .6¶QLQ VD÷ YH VRO J|]
�]HULQH \DSWÕ÷Õ HWNLOHU DoÕVÕQGDQ IDUN
VDSWDQPDPÕúWÕU �7DEOR ��� �S!������

%XJ�Q LoLQ .6 NXOODQÕPÕQD YH EXQD ED÷OÕ
NRPSOLNDV\RQ JHOLúLPLQH NDUúÕ JHQHWLN \DWNÕQOÕ÷Õ
RODQ KDVWDODUÕQ |QFHGHQ VDSWDQDELOPHVLQH
\|QHOLN KDVVDV ELU WHVW ROPDPDNOD ELUOLNWH� ED]Õ
oDOÕúPDODUGD VDEDK HUNHQ EDNÕODQ SOD]PD
NRUWL]RO G�]H\OHULQGHNL EDVNÕODQPDQÕQ EX \|QGH
ELU PRQLW|UL]DV\RQ WHVWL RODUDN NDEXO
HGLOHELOHFH÷L EHOLUWLOPHNWHGLU�� %|\OH KDVWDODUÕQ
GDKD \DNÕQ WDNLEL LOH EX WLS SDWRORMLOHULQ RUWD\D
oÕNPDVÕ GXUXPXQGD WHGDYLOHULQGH GDKD G�ú�N
GR] LQKDOH .6 LoHUHQ NRPELQDV\RQODUÕQ
NXOODQÕOPDVÕ YH\D LOHUL SDWRORMLOHU RUWD\D
oÕNPDGDQ HUNHQ VDIKDGD GLUHN J|] LoL EDVÕQFÕQÕ
G�ú�UHFHN WHGDYL DOWHUQDWLIOHULQLQ GHQHQPHVL LON
DNOD JHOHQ VHoHQHNOHUGLU�

6RQXo RODUDN� G�ú�N GR]GD ELOH ROVD X]XQ V�UHOL
LQKDOH .6 NXOODQÕPÕQÕQ ELU JUXS DVWÕPOÕ KDVWDGD
DoÕN DoÕOÕ JODXNRPD VHEHS ROPDNVÕ]ÕQ J|] LoL
EDVÕQFÕQGD \�NVHOPH\H QHGHQ ROGX÷XQX
VDSWDGÕN� %X WLS KDVVDV KDVWDODUÕQ EHOOL
DUDOÕNODUOD J|] PXD\HQHOHULQLQ \DSÕODUDN YH\D
VDEDK NRUWL]RO G�]H\OHULQGHNL EDVNÕODQPDODUÕQ
VDSWDQPDVÕ \ROX\OD |QFHGHQ EHOLUOHQPHVL YH
GDKD \DNÕQ WDNLS HGLOPHVL LOH \DQ HWNLOHULQ
RUWD\D oÕNPDVÕ GXUXPXQGD HUNHQ G|QHPGH
WHGDYL HGLOPHOHULQLQ P�PN�Q RODELOHFH÷LQL
G�ú�Q�\RUX]�
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7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������� ���

.$<1$./$5

�� %DUQHV 3-� 3HGHUVHQ 6� (IILFDF\ DQG VDIHW\ RI LQKDOHG
FRUWLFRVWHURLGV LQ DVWKPD� $P 5HY 5HVSLU 'LV ����� ����6��
���

�� 6RUNQHVV &$� (VWDEOLVKLQJ D WKHUDSHXWLF LQGH[ IRU LQKDOHG
FRUWLFRVWHURLGV� - $OOHUJ\ &OLQ ,PPXQRO ����� ����6������

�� (IWKLPLRX -� %DUQHV 3-� (IIHFW RI LQKDOHG FRUWLFRVWHURLGV RQ
ERQHV DQG JURZWK� (XU 5HVSLU - ����� �����������

�� &XPPLQJ 5*� 0LWFKHOO 3� /HHGHU 65� 8VH RI LQKDOHG
FRUWLFRVWHURLGV DQG WKH ULVN RI FDWDUDFWV� 1HZ (QJ - 0HG �����
���������

�� &ODUN '-� *URYH $� &DUJLOO 5,� /LSZRUWK %-� &RPSHUDWLYH
DGUHQDO VXSSUHVVLRQ ZLWK LQKDOHG EXGHVRQLGH DQG IOXWLFDVRQH
SURSLRQDWH LQ DGXOW DVWKPDWLF SDWLHQWV� 7KRUD[ ����� �������
��

�� 'UH\HU (%� ,QKDOHG VWHURLG XVH DQG JODXFRPD� 1 (QJ - 0HG
����� �����������

�� *DUEH (� /H/RULHU -� %RLYLQ -)� 6XLVVD 6� ,QKDOHG DQG QDVDO
JOXFRFRUWLFRLGV DQG ULVN RI RFXODU K\SHUWHQVLRQ DQG RSHQ�DQJOH
JODXFRPD� -$0$ ����� ����������

�� 6NXWD */� 0RUJDQ 5.� &RUWLFRVWHURLG�LQGXFHG JODXFRPD� ,Q�
5LWFK 5� 6KLHOGV 0%� .UXSLQ 7� HGV� 7KH *ODXFRPDV� 6W /RXLV�
0RVE\�<HDU %RRN ,QF� �������������

�� $UPDOI\ 0)� &RUWLFRVWHURLG JODXFRPD� ,Q� &DUQV -(� HG�
*ODXFRPD� /RQGRQ� *UXQH 	 6WUDWWRQ� �������������

���.DVV 0$� -RKQVRQQ 7� &RUWLFRVWHURLG�LQGXFHG JODXFRPD� ,Q�
5LFK 5� 6KLHOGV 0%� .UXSLQ 7� HGV� 7KH *ODXFRPDV� 6W /RXLV�
0RVE\�<HDU %RRN ,QF� �����������


